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<English Claim 1 of the Korean Patent Application Laid-Open No. 1995-0002190> 



oxidation barrier layer, a first insulating layer, and a second insulating layer 
are sequentially stacked on a semiconductor substrate. The first and second 
insulating layers are selectively etched to form a narrow opening and a wide 
opening. Spacers are formed on inner sidewalls of the openings. Using the 

10 spacers as etch masks, the semiconductor substrate is etched to form a 
narrow trench and a wide trench. By thermally oxidizing insides of the 
trenches, a first thermal oxidation layer is formed to bury the inside of the 
narrow trench and to partially bury the inside of the wide trench. The inside 
of the wide trench, which is buried by the first thermal oxidation layer, is 

15 filled with a first material layer that can be oxidized. An upper portion of the 
first material layer is oxidized to form a second thermal oxidation layer. 
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A device isolation method of a semiconductor device is provided. An 
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SABAi 

SI £ MIS XI 21 
[ES2I 2>9S gg] 

H1£fe B1£HI§xl2J ^IfS^g^m ±»g£|ge?§ UEIUIfe yat» aiOIOI^E. 

HI2aE LHII fll2e£fe S2H2J PIsCHI DJg S}£H|SX|2| ±Xt£EI§2!§ ggSlfe §§i £A|§1 
AHE. 

SI3a£ LUII HI3g£fe S ttSOII CDS ^EXIISxISI ^WMEIS^S ISsffe §§§ EA|§} g§£AH 
£. 

fe ysasMsi ±»ssi»b(hi as sjoici. 

212 ttEXISXId HI2^I#°J BfB31 O0SEI£»2| SSSOPt SfSSCH iJCHI CD£» CHgg2J O02SI4: 
X12| JHttOI fiajSH SHfeBI. 0|£121 0]|S214:»S| CHggSlfe Zf /dlCHOIQ 2UHS £!f!Sfer OIAIIHSAII 
± Jlsl P|g£S e! 0)l££l^ S?0II 2JSH ^£!£ICH 22 21 CI. ^61 ^W2iS S£l61fe iXISdlS 
<*2| ^±fc 0||SEI4:»2| 0IAIIS1 ^1^0)1 SiOiAH gfi§! »^g2| 5fU§ SiCI. 

SEHSI ± 11^6.1 31 SrSfer aiEMPie^fOII ¥5)§ 61Sje|§ (Mejajo^ g§AI3* ±»gai9SSff ggSI 
L0C0S(L0Cal Oxidation of Silicon) 51^01 2JEWXI Ol^aa. H£IU #31" LOGOS £ 

»S£IS^°I ^S*fd- SI tfl=Sbl3(bird's beak) 0)1 2]8H £XfS£lg9!2| 3£AIS1 4= gJCI.OJBIAH 

31lx| 40f AH«010|3S(submicron) 0I81S gCHEfe CH§i?2] 0UEE|:k»0|| SiOIAHfe £D\ LOCOS 
31^21 SJgOl «3lte813l OH SOII AHSS ^X1S£PI^0I gfi813|| 32iC1. 

01 CHI C1S1 Jl«SS ^IfS£Pls2| iJfigJDf O)IS(etching) 21^21 ^EflPI&OII 3 1/m 0161. 

£0|3t 4 /m§E2| §1 g^SKM £X12IS 3313°^ g£llf 4= 21 MS!xlS Olge* ±IimZiD\£ 
01 142311 EI21P. 01 SaiXIS 0I§§} ^X1S£PI#0|| 2|8H #£H2| LOCOS 31^011 b|5H 80%0II P131S 

HI 1 £fe g}EXII§x|2J i»ISg«a ^II^SIg^M g^SPI y§fs? aioioi^soip. 

hi i se s^gia, dbwseia^a iss^i ?^8pi o^anne(p)g eaisj 3J°sah. -p' 

^ SAI9 B}^(box) gg£lfe S^S^OII 6HS6KM. □ 0I2J2) ¥gO| i»g£|g 

§Et!a c 4 unit Mgyxpi g^a^ £*>M£ig2?oii m%mu. 

o.d f5) o £ c«gg£l e)£tll±XK)l| 2JOUH . HS5J§1S 9J6H iHISS^f S°l81fe 01^3fflie<P)^ 
21 ^^01 AA' £!§ ?IS£1 fSMCOl fe'SSHI 812, 'B'21 'C'xlg MsL OS 53S S 4- SIQ. ^. 
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.) ms. am Bj\m stfe HE&siat sEfe saixi:>i m&siM\ mm st 4= 2m. 

HI2aE LflXI HI2e£fe g£H°l ?|£0|| 2|g} g}EfllgX|2| ±Xlg£IS^g ggSlfe g§§ EA|§! gg£ 
AHESAH. HI 1 £2| AA'tfg Xlg BE^PSOIP. 

2J HI2a£« S261S. Sr£ HI 21 EM 100)^011 Bl = **ffle|(1). HI 1 lSQt(5), HI 2 183S}(10)S £x> 
3SAI2JQ. Olim HI 1 19etS £ISU0|M£10IEg , SI 2 19^(10)S HT0(High 

Temperature Oxide )m AlgelCK 0I01AH HI 2 §3ar(10)?10ll 2S2||X|±Sg ES. Of 

±a ££r S S&3101 HI 1 £2| P21 ItS HI 1 0l^3IIHe(15)§ ggSia HI 1 Q\±B 

HHS(15)§ 3gS101 4rl>l HI 2 SSSM10) g| HI 1 g2<at(5)g 6!§!i2!£S MZi&Zi . 

HI2b£g S£8ie, HI 1 01±aiBI§!i« £D\ ±i^<B HI 2 §£Sf(10) 91 HI 1 §9Sf(5) 

if HI 2 O^anHSES 8101 HHE6r2ia}(1)§ OlS&Sg CHIS(RIE : Reactive Ion Etching)8KX 
£}3>l aSfll3IEr( 100)21 £§2| 3JS = 0| HI 1 E2| &5¥S B£l &S :H^¥(OISK 

§§ :H^P^£f §[□)£!. S5¥S C21 a§ 7B?¥(0|8r. aS ?H^¥£} trCl)g tfgtiD. 01 CH AH 
IS 3H?¥ SJ 3H?¥S S8101 £PI Sr£HI^IS(100)S &{2t&S£MI D\^0\ B2J egyxl(20)( 

oisi. §§ Meyxidi eoja. p,s*oi cei seixi (25x01 si. as ^eyxiei &cng ggercj. oira 

&5I HI 2 gSQM10)S DHE^SBt(1)2| ±J2t§§A| ^^<MS|UI0I| (tt£f ±J2tEI01 3 S if 01 ^OhSiPII S 

a. 

HI2c£g Sr2SrS. §S Sgi!xl(20):ai ^§ St!!XI(25)2| LH«S gdslAISM 500 A 018121 HI 1x1 

g^sief(30)s isei ? gas ssoii <y§i:?i :n fee} sssai oiis is , a^m uz.\mm ±§21 
?n essioi hi 1 g§s(35)e s^aiej * oise oists ^'^oioi j=gy X | m^oiief yoist 

£§1 §}Ci. oittH aS MS! XI 2| 5ISQI VMS AX-IS 5 4 

HI2dS ££612. £JDI XI (20.25)21 &¥ S^2| HI 1 §i'§§ §d§lAI31 HE<y£iet(40)§ 
SlD. 01 OH feOI Sg S6!!XI(20)2| &¥ geSSXISr as S£!!XI(25) &¥°l SEdSl at (40) 

S itSS S22I gEHOII D0£1 A'XHi* erSSQ. 

HI2eEg . &3I HI 2 13^ » HI 1 VOE(Buffered Oxide Etchant) SEfe 

2!<iMH3P04)ge!jE^ SH£I StOj Hl?1& * Sl^^Siatg ggAI^ ^Meil^(Stress)S fi^oia DAI 4^1 
sj^^sjbi g §E^Sie|(40)2| g¥i ^2|8fOI 4:Xfg£IS^S &SelD. 01 HUE ^A| fe^l e 
e!» 6f¥2| ^fgCII ¥§01 A" XIH 

feOia §g g2H2| 31^0)1 2|SH HISS SIEHISXI2I 4:X|g£|g^S, HI2eE2| A' 3r ^S §3 OHU 
121 IfM^ SSOI S8K)j f*i§£! ^lOIMS^OlU UIS£}2J2| ggAIOII ESggOl S g 

*fSX| SMU, ESUOI Igggel SSI tu£1 01 = 6101 3ISII£|2f eZr¥S2| ES*2| ^JB?J 
g£rX|E^ E2S2I XHSStOI S^I8f?|| £|^U Efe feOI S&8HI 51^ HSCHI E5!i§i ES 

e # <y^oii si sH saeti ¥ss hi^^ w si¥ Bxig°i ssg^oii 2ish ex>g2i hej e 

SslOl S28I HI?i£IXI diH SOI^OI <d0\ ^Xlg^AI SJ8HI 3ffe ei§¥MZ}S A)S SSAI31 ¥ 
gS§3| Ss^i §^ ^eg^(stringer)3| ^^6^1 Elfe S e>EHIibX>2| &D\™ m& <k 

6I3ES XISUIgJLh 5^9} 0IU£1 HI2e£2| S5¥I ROII/d UEiUb 3JxH§ W3bia&4rOI ^^8f0) 
£XIS£IS2!2| a?IS mm ^ SiEOI, &OI HI 2 ^2^21 ^^A!2|A|0|| S£^aQ[2| ^¥S0| SA| 
Oil ^^£|CH mm HEfcrSQrS ^WIM e^SHOr SlfeQI 01 2JS0IIA) hHSdia?1 CH 9lA|3« SQ. 

tO£l/H S ^S2| Mj[2i S£H P|^£| SHI§§ SH2 6I01 S3|5)E£ 21132 SAI01I 

gais^e m±sim ^ sife ^xi^aiasg hissi^ aoici. 

4^1 =sj S g^gpi 8 gg2i 4:»e£i&es, er£«pie^on ^axixm. hi 1 m&^. hi 2 

laarM ^ Xf »gA|5|fe S§, gll HI ISSQr SI HI 2 ISetg d^ES ^^8101 SS ^^¥21 
aS 5N?¥§ SSSIfe §§, feOI 3H¥¥2| LH^OII >:D||0|AHg §^81fe g§, -feOI ^HIOIAHS 0\ 
A3£ 6101 e>£aPI»S i,"45 l °gW §8 MS! XI 21 aS Se!!xlS SSSrfe S§. SeiXl LH¥ 
m mttsiMdi HI 1X1 §dS19|s iggogjn §° ee«X|2| U)¥S 0HUAI9IH, gAIOII aS Sg»X| 
2| LH¥8 SJ¥ OH DAI 31 IS, D LH¥2| fe'¥^l 4.^1 HI 1 XI ^dsja}o S qh^@ ^S Sg!!X|21 
U¥ff dSPl 51 feSl HI 1 ii§££ XHSfe S§. S 4^1 HI 1 S!'S2| <ilSlA|31 HI 2 X) 

SlQtS ggotfe g§§ ^? HI §101 01 ¥01 life 31 M ^§°S 

0181. S¥ EE9S StSSlOl S l>g§ S EH «HI8131I ^§§12X1 §1D. 

HI3a£ LHXI HI3g£fe S BfSOII OS B»£fllSx|2| ^X)S£IS^§ SS81fe 5Si £A|& SS^AHE 
SAH, HI 1 £2) AA' dim »S ErS^PSOIP. 

aw Hi3a£s S581S. &r£«Pie( ioo)^oii g^spi s\m mms.M ciissa ^aiuoi 

S£10IE^£IS(0xynitride-silicon : SiOxNY)S 240A§£2| ^MS. §*tAIS ^SfXHX|at(2)S SS81 
a. a ?I0II HI 1 §!99j§ g^SPI ¥l§r mmSM OllSSa ^£ISU0|M£10|EB 1500a§£2| ¥3HI 
S 5^A|3^ HI 1 12^(5)1 MgmU. OICHAH. fe^l HI I ias}(5) 91011 HI 2 lSe|S §S6PI ?1 
S H^^AH OllSea HT0et(10)fl 1000ASE2I ^WIS ^ a 91 Oil ssaixi^MH ES. a\± 

atl S ^^fe2| §§§ 3\x4 HI 1 £21 Ol^aDHil P21 &S HI 1 SSai XI^MHH§1(15)S §S8ia 
0I2S 01^3^ 2JS3101 &3I HI 2 1£9^(10)§ dSj^JES ^^5101 64MbS ^£ill^X}2| S^OIIfe 
0.5/^21 §g ?H?¥(20)21 0.9/^2| ^S ^^¥(25)3. 256Mb g &1E«ISX121 SSOIIfe 0.4/«nSj §° 
3H^¥(20)21 0.6/an2| ^8 3H ; ?¥(25)S ISefD. 

HI3b£S SS81S. 4t3l HI 1 2SaiXI^MDHeg Hl^Sia 4^1 HI 2 12^(10)g 01^32 6101 g 

5i hi 1 §3 a -i(5)i ii2|g} * ^mm a son hi 3 §^ots ggsi^i ?i§> §s'e &01 hi 1 §2^21 

aS SS'21 ^'£ISU0IS£10l£g 2000 A § E 2) ^WIS S*1AI31 HI 3 §S3t(16)§ ag^Cl. 
HI3cEM S581S . feOI HI 3 l^etOI ggg ?5§ SSI OI&S ^ at §101 g5| ^^¥(20.25)21 
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lh^bjoii ^iaioi ah ( 17)« %*gma. oim 431 §g ^^¥(20)^ m^oii §4S ±mioiah#°i y»s 

64Mb3 H1E«l;£X12| S^OIIte 0.3/m, 256Mb 3 S>£WI4iX1°J 3¥0llte 0.1/mOIH. 43) 
:H?¥(25)°I ID^OH ISS ±mo\Mi}°i 2.^S 64Mb3 y£fll4:»2| g^Ollte 0.6/*.. 256Mb 5 SI 
£Efll±X12| S^OIIfe 0.4/flnOID. 3£I3 43I XHI 3 §°J°I(10)S &J2td@jd|0|| OiSi &J2J30) 3S8J0I 
'dTVBQ. OIO)AH 43| £IHI0|AH(17)§ 01±3£ 6KH 43I ^S1HX|Qf(2)S 

XHI3d£S »281H. 431 ±HH0|AH(17)B 01^3£ 810) 43| U£fll7l&(100)S AJ2J8K)| fig 
^@!ll(30)21 aS eguj|(35)g ige)Q. OIOHAH 431 M 2 gSSfS) 20)¥SS BOEg^OID gltfg 
2"oS x)£|810) XHI3HS1D. 431 ±IHI0|A)te SSSgOil °)SH S4S 3H?¥2| 33|g mO\m°^W, D) 
5 3SS1E10) SSggOil °|6H i!4g 4- Site 331°) S3j|§ ^S*g 4= 2iD. 

AHI3eE8 SS51S, 431 M§!!xl (30,35)2) LH¥S g£1§1A|31 1000A§£2| «| 1 xl g<^Sia|(40)g g 
aB21«, 43I SS SS!!x|(30)2| U)¥te 431 SI 1 xl g&siejos oHnan. 431 as 
S£!xl(35)2J LH¥te 3 LH^OII 431 AHI 1 xl g&SJS} (40)°^ g¥3) OHHSD. 0|0)AH, 43| 

hi i xi §<^2iaf(40)g^s§ * mmm ssoii #si3i 3i^s si'sah otis is, Dig *j£ies 

7000 A 2| ¥2HI£ ££8101 XII 1 SI!§(45)§ §4613 DAI 431 AHI 1 g!Jg(45)§ 0|gf4 4^8101 

431 neuxi (30,35)°) ui¥oiiei yoisiE^ ma. oira 431 eg neyxi(30)°i 4¥°j g¥soiite 431 

III 1 XI gtfS1B1(40)O£ 431 §S M€!!xl(30)S SIS 51 OH i! 81 XI SSI S^Oil 431 HI 1 g§!g(45) 
01 SJRtt 4= SiD. 

XH|3fES SSSIB. 431 §a xl (30.35) 4¥2| D2S ^£IS8 g^SIAI^ 1000A-1500A §E°) AHI 2 
XI fl6.>»QK50)S g 4 SI CI. 0\0\M 431 ttfi&XIQt,- AHI 1 g £E)I0IAH« £±{±)2J810I «|31& 

CI. 

AHI3g£ff &2S1S, 431 ^44^§§A| ggg 4* Site ^MSI^S S4813I 9ISH a)^^S1°1S 44 
AI3I3 SliStiaet g All 2 xl g^S1°4(50)°J i'SSf DAI B0Eg2!jo^ ^±J*J2*A|goSM| 4:X1g£l 
§°4S »«»CK 431 ^X1g£|g°^°J 33|te 64Mb 3 &1EA1I±X12| 3^0)1 SiOIAHte fg egl!xl¥^21 
aS M&!x|¥te0| if2f 0.35m, 0.8/an0|3. 256Mb 3 &} E Xll ± XI 2| g^0)| SJCHAHfe Ig Me0xl¥M31 
as =a!xl¥S0| 0.25/an. 0.5/jh 4E0ID. 

C1£1AH, 43121 ^S S 0)1 dig rfcWSB^fflg! S£H 31 ^0)1 A) gfl|A|£|@ gg M@!x|l4l°l 31S0II 
¥^2) g^gOl SSflfe 21 §aa U)¥0II Ixl^HS g&ISI^S S4813 DA| 431 JHS 

g^SISISS OHDaAl SS g¥ gSSeiS DI§ 4l£ia°e OHUSIOI ^HAHJo^M) ±X1§£|g°4°l 
gf4Aia! 4- 91Q. 3£|3, gE^S1°4 g4A| ^01 4^30) tH^b|3S ^^A|3|fe DH 
H^s1°^ P1<bJ <y§iail Sffe g§°J ^AIDOieyoiHfe'fil^g Algifo^MI W^H|32) H XI & 

4= sja. 

SE&, SSIBJog ^^¥21 U)^5?0il ^ffllOIAHS §4810) 431 3«??2| 33IM g0)g°SM), 3£S 
3S2)5iaO) S£g§0)| 2I6H gSt 4- Sfe 3313 £13118 4= 2JD. 

S WSg 431 tiAIOIlOa &43XI S°01 S gg°| ?S 31*^ A14S 5JCHUXI gfc g?) UI0II AH g 
SOI 2) S42) XI4S 31S X10II S5H 01£)31XI S§0| 31^81D. 

1 

&Efll3l&40ll 6ia»X|St, XHI 1 §9*21. AHI 2 g^aig £x1 £iSA|3|fe g§ ; 431 XHI Q' 
XHI 2 m&^m (MBj^o^ Ai3|g10j §g? 3H^¥£1 as 3H:?¥S S481fe g§ ; 431 3H ; ?¥2i U)^ 
^0)1 ^ffllOIAHg S4 81fe g§ : 43| ^IHIOIAHS D(i3§ 8101 y£fl)3ie§ 4'2|&°SM) lg Mg!! 
x|21 as Seixlg g481fe S§ ; 43| MSIxl U)¥S g^S1A|31 XHI 1x1 g^SiejS lg§£g*| 
lg M£!x|2| LH¥g 0Hi!A|3l3, SAIOII aS MSOxIS U)¥S g¥ DHiJA|3|fe gg ; 3 U)¥2J g 
¥31 43| XHI 1 Xl li!S8, l °S OH US as Hg!!xl°) LH¥S t1£131 31 XHI 1 gSSSS XD¥fe 
3S ; S 43| XHI 1 ii§2| 4¥S SS1AI51 XHI 2 xl g^Sje|S S481fe §g§ ?b|8101 01 ¥ OH XI 
51 ^S°£ 81 S1EX)I§X|2| ^X1^£|g}g. 

2 

XHI 1 HOD °J0)AH. 43I §g 3H^?¥fe ^Ol 0.5/^. 43| as 3H^?¥fe 0.9/m°J 5!S ^§°g Site & 

saisxia ^xisasa. 

S^S 3 

XHI 1 8 SEfe XHI 2 SOII SICHAH, 43| §g 3H?¥3 U)*«0II g^g ^IHI0|AH^2| 0.3/*i, 43| 

as 3H?¥a ui^«oii g4E! mi oi ah 2> a zi^s o.6/™oj 2i s is°? sib ei£«isxia ^Xlte 
£igia. 

4 

»l 3 SOII SICHAH, 431 ^IHIOIAHS 01^3S 8101 431 lg MSJxia ^S M&lx| UVSI XHI 

1 Xl g^SIQia ^Wlte 1000 A 0I4SS ?§°g Site sisaisxia ^xis£isa. 

S^?S 5 

XHI 4 SOU 2iO)A), 431 aS S&'xl LH¥2) AHI 2 xl g<yS1BJ2| ^Bflte 1000 A -1500 A gEgJg 
S Site y£«ISxl°l 4:X1S£l&g. 
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s=?m 6 

HI 5 gCHI 9iO\M. &D\ i§ MeixIS OHiiSKM gg9 £X>M£|g2<g 0.35^, Mgyxlg OH 

7 

III 6 SOII Si CM AH , £J\ ±X}g£l§2|8 64Mb 2 e*EH0||S£l± JKHI 3§g« ^S2£ SJfe &}£HI§X| 
21 ±XfS£|gfgi. 

m=?tt 8 

HI 1 gOII SlOi/H. §§ JH?¥b ^01 0.4^, £PI a? 3B?¥b 0.6/*n2J 2S ^§2§ olfe 
9 

HI 1 8 SEb HI 8 SOB SiOUH, &3I IS 3H?^2| III ^ oil ggS ±IHI0IAi£2| £3*8 0.1m, 
SB ^H^VSI m*e?0|| gg@ ^DIIOIAH^SI 0.4/*>2J 31 USHS Sffe ^EXDSMSI i»M 

£ISfgJ. 

10 

HI 9 If Oil 2JCHAH. ±IHI0IAH§ 0I£3£ 6101 g£J9 &1\ IS i=a!xl2l ^§ 13X1 Ul¥2| HI 

1 a g<ys}°t°j ^jwife 1000A oi&se i§°? ms= etsxusxisi ±xi§£igei. 

11 

HUOgOII 210UH, #3| §S egtjxIS OH B 8101 gg£! ±XIS£IS2?£ 0.25^,^31 SSUxIS OHg 
olOI g^S £X|g£|g^g 0.5A»§ESi ^S2g 51 &}EHISX|2| 4:XI^£|£>g . 

a?et 12 

HI11gO|l 21CHAH. ±X|g£IS9?8 256Mb3 a £ » CHI S £14: XI Oil 3§g§ olfe ^EHISxl 

21 ±XIS£lgfS. 

13 

HI 1 gOII aiCSAH. &3I ^aXUieiS ^AIUOIM£|0|!=fc!£|gg 240Ag£°| ^M^. 9jg8tO< OI^CHXI 
28 f§2§ 8|fe ei£HI§xl2| ±X|»£|gfa. 

14 

HI 1 gOII SiCHAH. &J\ HI 1 gSajg ftl £I5U0I<=£I0IEM 1500ASE2I ?]|S'fjg8}0l OI^CHXIfe 
S=?9 15 

HI 1 gOfl SIOHAH, HI 2 SS^S KTOS 1000ASE2I ^JHIS g^olOj OI^CHXI^ 51 sgog 
S?& 16 

HI 1 gOfl SiOjAH, g3| ^DIIOIAHfe g3| D^=?^- gg? 131 323 Oil ^£ISU0IM£I0|ES 2000 A g 
E2| ^M^. gS5l2, OI01AH g:>l 4'£ISUO|!=£IOIH0ll CHf[ Ol&g ±1^8 gA|g2£ftl iSSfe 
28 ?§2S 5|fe &[E£l|§X|2| ^XISEIgJS. 

s?a 17 

HI 1 g SEfe HI15gOII SICHAH. g!?| HI 2 gSSiS g3| «=ajx| gggg^ HI 3 88 ?S2£ 31b 
£»|gxl°| ^»SdlBS. 

S?g 18 

hi 1 goii 9io\M, m\ hi 1 mmms cisg gaeej at ^s°s 8ii= eicxiigxisi ±x>g£is 
a. 



7-4 



^ol^ 1995-0002 190 



£&1 



• -C - - 



8 



• P 




1995-0002 190 




£B3a 



10~; 



20 



25 

















s 


/ 


/ 



15 
-10 
-5 

-2 

-100 



£&3b 



10 



.1 6 
10 
5 

100 




7-6 



